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M. aeruginosa 1.75  0.079* 
     PCC 7806 8.75  0.123±0.009 
 17.5  0.149±0.005 
 87.5  0.162±0.005a 
 175  0.138±0.023 
   
M. aeruginosa   1.75   0.118±0.008 
     LE3 8.75  0.142±0.001b,c 
 17.5  0.0844* 
 87.5  0.058±0.001 












 r p Total particulate P  0.648  0.164 Intracellular P   0.619  0.189 SRP  0.784  0.065 TDP  0.714  0.111 TP  0.706  0.117 



























































































Glyphosate  0  118.04% ±16.61 (175 μM) AMPA  0  115.19% ±22.25 (44 μM)      
Nitrogen     
Glyphosate  0  0 




















































































Winter     452  17.5±2.2  91.8±4.8 84  10.4±0.5  90.6±2.3 1326  13.9±1.3  93.5±4.6 cache  25.6±4.5  96.2±0.2 





Winter         452  3.8±0.1  0.18±0.1  0.13  48.2 
84  19.4±1.9  0.14±0.1  0.24  7 1290  4.9+0.8  0.17  0.05  34 1053  17.3±7.2  N/A  N/A  N/A 341  9.7±0.006  N/A  N/A  N/A 






























From these studies we have determined: 1. Surface bound P comprises a significant and stable proportion of the total cellular P pool in the cyanobacterium Microcystis aeruginosa, and that the cellular P quota of Microcystis is plastic. The metabolic plasticity we describe may contribute this cyanobacterium to survive in a range of environments until conditions improve and bloom formation can occur.   2. Microcystis cellular P quotas incorporated into currently harmful algal bloom modeling efforts overestimate the P quotas of this organism.   3. Glyphosate is able to influence phytoplankton community structure in Lake Erie, negatively through herbicidal effects, and positively as a nutrient source. a. Planktothrix is more resistant to glyphosate toxicity than Microcystis. b. Glyphosate and derived molecules can be used as sources of P and N by the microbial community.  4. Microorganisms capable of glyphosate metabolism are present in Lake Erie, and this community is largely made up of heterotrophic bacteria.  5. The winter Lake Erie diatom community is active and is a source of biogenic carbon to the benthos with a potentially significant impact on seasonal hypoxia. 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These conclusions provide valuable insight into how microbes influence the flow of nutrients and, in turn, how nutrients affect plankton community structure in Lake Erie, but these results have also raised a new set of interesting questions. While we have shown that surface‐absorbed P is a significant proportion of the total P pool in 
Microcystis, the fate of this P is not clear.  Further study will be needed to determine if this P is accessible to the cell or if the presence of this P is solely a byproduct of the presence of dissolved P in the water.   We have shown glyphosate to be a potential nutrient source to microbes in the Lake Erie system, but the nature of glyphosate in this system is unknown.  While we know that bacteria possessing C‐P lyase are present in Lake Erie, it has not yet been determined if this enzyme is being actively used in the lake.  It may be that another, as yet undetermined, glyphosate breakdown pathway is active in this system.  We have also shown glyphosate community structure in Lake Erie, and have provided potential mechanisms for this control, but we can only speculate as to the mechanism in the environment. Future work should focus on detailing which nutrients glyphosate is providing in the lake, and the food chain through which these nutrients are passed. Our study has shown the high abundances of Aulacoseira islandica found in Lake Erie in the winter to be active, but further characterization of this diatom is needed. Indeed, the specific details of how Aulacoseira is so successful under the ice in Lake Erie are unknown and detailed genomic and physiological studies are needed to characterize this organism.   Finally, while this study focused on specific details of how the interaction between plankton and nutrient leads to the formation, of hypoxia and algal blooms, it is critical to understand that these are part of a much larger problem. Given the overall importance of Lake Erie to the more than 11 million people who live near it, the successful rehabilitation of the lake‐wide ecosystem is critical. With that it is our hope that this study is able to inform the decisions of lake managers in the United States and Canada and lead to the improved overall health of Lake Erie. 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